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En viron m e ntalproble ms such as w ater sho rtage and w ate rlogglng arid e c ologlCalproble ms,
a r ethe m o sts erio u sproblem shum a nfa c e.
1. Agric ulttlr al Ba ckgr o u nd oft[tla TLg-tltlai- EatplaiTLin Chin a
Hu a ng- Huai- H aiplaln, SO C alledthre eriv e rplain in Japan, including3 16 c ou mies 缶orn 5
pro vinc e s and2 cities, c o ve n ng an ar e a of 350,000 km
l
- with 18millio nhe ctare ofar able
land o c c upiedby200millio npe ople,isthegre ate stplain andthe m o stimportant agnculturil
reglOnin China･ Itpr odu ce s20 %ofgr aln, 5 7% ofc otton, 17 %ofoila nd 14 %of m e atfor
the 如holeChina.
Ac c ordingtothe sta;tistic s, theincre a s e of Chine s egrai nproductionduringthela st40years
is sho w ed intable1:
sis ofin cr e a s e of fo odsupplyin Chin a(t)阜1_!i_o_隻_kig2
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From 1949to1993, the n ation algr ainsproductionincrea sedby-343･28billion kg, w hich w a s
3tim e softhatin 1 94 9･ Grain pr odu ction 丘
･
om 5 provin c es and2 citie sin Huang
- Huai- Hai
reglO nin cr e as edby99･76billio nkg, which m ade up29 %ofthe totaln atio nal incr ea se- a nd
m ainly o nplains ar eas,
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2･ Co mpreheIISive co ntrol of dr otlgllt, W Ate rloggl ng, alkalizatioTL? and s alini2:atio n and
changein water a nd s oilc ondition in IIaiheplain
ln o rder toimprovegrain yield, 8 Side 丑
･
o m de v elopm e ntin s cien c e sard te chnologya nd in
s o ciety, animportant w aylStO OPtlmalyutilize natu ralresour c e s･ T heitrlPrOVem ent Ofyield
depe nds o nthe utilizatio n ofw ater r e s o urc esI Gen er ally, yield in cre a se r e sults 丘o m ahigher
lnPut Of w ate r. This re sultsin another proble m , sinc eH ai he plain is alre adyla ck of 丘
･
e sh
w ater.
Clim ate in Haihe w ate rshedis mi1d. Altho ughtheprecipitation v aries &om 40 0to 600m m,
the diffbre nc ebetwe en diferentye arsis very big･ The u n e v enlydistributed pr e clpltatio n･
which isge n erauyillustratedby70to80 %ofrainfalltal'ing plac ein theperiod &om Julyto
augu st, a nd 40m mto60m m ofrainfalla nd som etim e s n orainfall in m oretha no n ehundred
daysperiod insprlng, alw ays resultsin dry sprl ng arid w aterlogglng Sum m er. T hus, flo oding
alw ays re sultsin the upw ard m ove of salt 舟o m gr o u nd w ater a nd furtherm o r ec a u s e
salin zation aTld alkalization proble m･ Just asde s cribed byfar m s, s oilsurfa c ein spnng lS
white a nd c overedby w aterin s um m er.
Toincre a se crop yield, the cycling ofdrought and w aterlogging n e eds ch anging･ Abe st w ay
todo s oisto make useofirriga･tion syste m. This,during thela st40ye ars, a c o mprehe nsive
control m ethod fo rdrought, Bo o°, alkalization andsalin zationis su m m ariz ed･ T his m ethod
include s c o n stru ctlng re s ervoirsin upper str ea m s, drain lng S alty w aterbydigging n vers a nd
digging w ellsforirrigatio n. ”)to no w, r e s e r voirsin upper strea min mou ntain o us area shold
abiga m o u rlt Ofr un offandriversinlo wla nddr ain abigam ou ntofw aterdire ctlytothe se a,
thu sthe w aterlogglng proble m is ba sically s olv ed･ By de v eloplng agric ultural ir rigation
system , dr o ughtin springis offs e t, m e an while the gro und water table dr opsI T hu sthe
po s sibility ofs ec o nda ry s aliniz a:tion is de c r e a s ed. Ai the pr e se nt, 60 %offield c an be
irngated. Cr op yield isimprovedgre atly.
Many w ays c a nresultin thein cre ase of c rop yield･ But the u se ofgr o u nd w ateris very
critic al. Ge n erally, to produ ce every on ekilogram ofgrain, O n e Cubic meter of w ate ris
n eeded. T he refore, toimpr ovegrai n syield, the uptaking ofgro und w ater m u stbein cre a sed.
Thishasr esultin o v e r- exploitatio n ofgro und w ater･ For exam ple,in e astpart ofHaiheplain,
the r echa rge ofgro u nd w ate ris 60,000-8 0,000m
an(m
2
a
Ll
,
but the w aterdischargeis abo ut
120
,
00mユ化 mコ a-1
,
w hich cre ates a o v erdraRing of 2 0, 00
-60,000m
3
/km
2
a
-l
･ In we stpart
whe re ne arthe m ou ntain
,
the overdraRingofground w ate ris about100,000m
3化 m 2 a
LI
L That
m e ans yieldin c r eas eis contributed &o m the ov er utilizatio rL Ofgrou nd w ate r･ T hen, w ater
deflCie n cy r e sultsin a drie rs oilc ondition and de s ertific ation. 1o calhot stov e and w orse n
clim ate. Unde rthe premis eofs ettlingthe exigentfo odproble m whichis clo sely relatedto
hu m anbeings, the cycleisgetting m ore and m or e se rious･
3･ W ater shortage is the critic al barrier of agrictLlttl ral developm e nt and s oil
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impr oy e m ellt
T hepr es ent situ ation ofw ater res o u rc esin Eaihe w atershed canbede s cribed a sfollo w s:
● Depletion ofsurface w ate r.
From the mi d-1970s, a鮎 r the traJISfo r mation of riv er sin flaihe plain, boat,tr a n spo
rtation
dis appe ar ed and allriversdried up e x c eptthe upper stre am of B aiya ngdianlake. Ev e nin
rain s e as orl, the r eishardlyany rl Ver with waユe rBo w.
＋ Limitatio nin tr ansferable water.
Du ringthe history, a c ertain am ou nt of w a:ter co uld be tra nsferred 食
･
o m Yellow river to
H ai he plain thro ugh big Canal･ But since theirlC re aS Cd utiliz atio-- of w ate rin Yello w
River
,
the w ater tra n sfer w a sbroke offin 1980. h 1993
,
with the gove rnm e nt
interfe ren c ethroughthe negotiatio n of diffe re ntprovin c es, 10billion m
3
of w ate r was
tr ansferr ed fro m Yello w riv er to Hebei duringthe period &o m Nove mbe rto Febru a ry
nextye a r･ Butin rec e ntye ar s, inc e,in spring, Yellow riv e ralw aysd riedout, av ailable
w ater fortr an sferring w a sveryli mited.
＋ Dr opplng Ofgrou nd w a,tertable.
The exploitation ofgrou nd w ater r es ultsindropplng Ofground w aterti･ble･ In thelo w Plain
ar ea s,thede nsityofde ep w ellsis0.3 w ells化 m
2
. Gr o u nd w atertab一edropsin a speed of
one m eterpe ryearto pre s ent35-55m . Shallo wgro und w atertablein e astis now 3-8rn
belo wthegr ound, and20-28m irlpiedm o ntplain . M ost n atural lake s su ch asN ing]
'
inbo
and Daluzedry up.
● De c re a slng Ofsoilw ate rcorlte rlt.
Asthe pre cIPltation distribute s u n ev nly a ndgr ou nd w atertabledrops, s oilw ater c an
'
tbe
re charged, espe cial ly lnSPn ng S e a s o nWhe n c rops r equest w ater･ Us ually, s oil intop40
-
5 0c mis v erydryo r n e arlyexha u sted. Ev en aRer rain orirrigatio n, s oilw aterinthetop
laye rstillc a n
t
tbe r ais ed up totally which r esultin a droughtsittlatio n sifnilar to loss e
phtu einNorthwestpartofChin a.
＋ S alinization proble ms.
Inlarge s cale, sinc ethe dropping Ofground w ate rtable, saline soilandalkalisoilar e a s
ar e shrinking, Ho w e v e r, 1 n S Om e SPe Cialpa rts, the de cre a seof ru n offres ultsin an
a c cu mulation of salt in s oil. According to the e stim atio n by Shi Yu anchu n, salt
ac c u m uhtion in s oilc anbe 2788.5 kgnla･a･ Ac c ordingtothe experim ent 丘
･
o m s om e
c e rtain sites, an in c r ea se of O.01 % in s oilsalt c o n土ert ca naver agelyr e sultin a nde cr e a se
in winter w he atyield by187.5kg/hal In addition, the se rious shortage of &esh w ater
stabiliz e ss oils altc o nte出 .
So, the shortage of 丘e sh w ateris the greate st barder to crops yie!d incr e ase and s oil
impro v e m e nt.
4･ W ater s a vlng aJld w ate rtr a nsfer
ls there n ow ayto settlethe prese nt agricultu ralproblem s? The an s w eris no･ To protect
e c ologl Cale n viro n ment andincre a se agriculturalproduction to m et the fo od reque st of
in crea s ed populatio n, w ate r s avingtechnologie s a nd w atertr a n sfer proleCt Saretakeninto
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effectin Chin a･ W aters avlrlgte ChrLOlogle S areinte ndedtoimpro v e w ater u s e efFICiency･ In
fa ct
,
w a土e rs av lngteChnologleSirュHai he plain ha v e agr eatpote ntial which c a nbe s ugge sted
throughthe c o mparis('n of W U E in differentreg10nSinflaiheplain, aslistedin table21
Tab12 Co mpar1ng W ater us e efrlCien cyin different a re asin H ai hePlain
eastpart of c o a stalplain
也 _ _ _ _ _ _ _ _
4 07 222
0.71 0.40
144 6 0
0.25 0.11
Are a s piedm ont w e stpartof
⊥
bio m as s(g/m
2
) 13 50 492
W tJ E*(g/m
2
m m) 1.5 9 0.87
grain production(g/m
:
) 542 1 75
.聖 地 __ _* W U E: Water u s e eflLllCiency･
W ater s aving agrlC ultur eis a n effe ctive w aytoincr e a s egrains
l
yieldand W UE･ It c an be
de velopedthrotlghthe applic ation of higheffic e ntirrigation syste m, pla stic fl m c ove rl ng,
properfertilizer addition a ndgo od v arieties･
To utilizela ndre s o u r c es and s olar en ergyeffe ctiv ely,tra n sferring w ate ra cro s s w atershed is
also a me asu re ment to develop agric ultu re. No w, w ater &om Y ello w river is be e n
tr an sfering Into Hebeipr ovinc e. Butbec ause ofthe highco nte nt ofs andsin Yeuow riv e r
du ring no od se as on(200-3 00kg/m
3
, e v e nto 600kg/m
3
), w aterc an only be transfer red a鮎 r
the 丑o oding period whe n several provin c e salo ng Yellow Riv e rals o n e ed w ater for
agn cuhlralpu rpo s e s. T hus, w ate r s upply丘
･
o m Yello w Rivert oH ai he riv erplainis o nlyl･5-
2
･O billion m3/a which is farfro m the requ est･ In 1997, re sulted &o m the overdraRing of
w ate r丘o mYellow river
,
Yello wRiv er w asdried out丘･o m FebruarytoJune. Thus, a v ailable
w ate rfor w ate rtran sferringis v erylimited. The pr ole Ct tOtr an sfe r water &om Ya ngtze rive r
to Beijing, Tia njin and Hebei Pr ovinc e m ay n e ed s everal de c ades oftim e a nd a huge
in v e stm ent to beimple m ented.
5. T he effe ctof South-to- no rth w atertr an sfe r on clim ate a nd s oilellviro nm e nt
Tr ansferring w ater a crossw atershed is aw ayto s e ttletheproblem of w ater sho rtagein north
C hin a. Butit m ayals o c aus e sm a ny e c ologlC alpr oble ms.
● Tra nsfe rrirlg W aterin winterfor spn ng utilization n e edsto store alot ofw aterin ditche s
and r e s erv oirs
.
T his w ay c a n e asily re s ultinground w atertable ris e up and se c ondary
soils alinization.
● Storing w aterinlarge s c ale c o uldcha ngethelo c alclim ate espe cialyl n r alnyS e a s on s, a
c o ntradiction ofdrain ing andsto n ng w ater c ouldhap pen .
Al abov e proble m s a rev ery I mporta nt a spectsfo r attentions. At the pres e nt, Dalangdian
r e serv oir hasbe en constructed to sto rew ate rtran sfer red 丘o m Yellow Riv er to Hebei
Pr ovinc e. Fo rtu nately, this r ese r voiris very n e a rto our Nanpi Experim entalStation ･ This
pr o vides u s aba sic oppo rtunitytO Studythe effe ct ofSouth-toINorth w ater transfe r on
e nV lr O n ment.
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